Freeze-fracture elucidation of hepatocyte membrane alterations following beta-pyridylcarbinol application.
The effect of beta-pyridylcarbinol on mice was investigated in long-term studies (21 days, daily dose of 0.1 mg) making use of thin-sectioning and freeze-fracture techniques. Thin sectioning merely revealed only subtle pathological changes including dilatation of the intercellular space and foundation of hepatocytic vacuoles. Only upon investigation using freeze-fracture was it possible to demonstrate more profound alterations, primarily involving the cell contacts, i.e. the gap and tight junctions. The organized structure of the tight junctions appeared dissipated. The meshwork was disorganized in some cases and reduced in size. Large, proliferative tight junctional maculae were frequently observed on the plasmalemma. In some cases the gap junctions had lost their round to oval shape and had increased in size to form large plaques protruding at numerous points. Moreover, even the bile canaliculi, which presented no pathological alterations on ultrathin section, exhibited damage as seen in freeze-fracture preparations. The lumen was uneven in contour and processes were visible extending into the adjacent cytoplasm. The present investigation shows that hepatocytic damage primarily affecting the membranes was first made evident using freeze-fracture technique. The issue is addressed as to the extent to which freeze-fracture technique should be employed in routine investigations of pharmaceuticals.